ABSTRACT. A novel representation of a quasi-periodic modified von Mangoldt function ( ) on prime numbers and its decomposition into Fourier series has been investigated. We focus on some particular quantities characterizing the modified von Mangoldt function. The results indicate that prime number progression can be decomposed into periodic sequences. The main approach is to decompose it into sin or cosine function. Basically, it is applied to extract hidden periodicities in seemingly quasi periodic prime function. Numerical evidences were provided to confirm the periodic distribution of primes.
I.
The von Mangoldt function
The von Mangoldt arithmetic function is defined by 2 and gives a spectrum with spikes at ordinates equal to the imaginary part of the Riemann zeta function zeros (Hejhal 1976 ).
II. The modified von Mangoldt function
Starting with the function above, let us consider a special, simple case of von Mangoldt function at for = 1,
The function ( ) is a representative way to introduce the set of primes with weight of unity attached to the location of a prime. From the summation of that function we can see that primes contribute equally and that representation exist. The sum of the modified von Mangoldt function ( ) is same as the Riemann hypothesis (Devenport 1980, Vardi 1991) with a slight error:
but the ( ) function predict the number of primes with no error, e.g. the primes are not randomly distributed (large numbers' law). Therefore, this function is oscillatory but not diverging. The modified von Mangoldt function ( ) is related to Dirichlet seriesor the Riemann zeta function by
The discrete Fourier transform of the modified von Mangoldt function ( ) gives a spectrum with periodic, real parts as spikes at the frequency axis ordinates. Hence the modified von Mangoldt function ( ) and the prime series can be approximated by periodic sin or cos functions. Let us consider that natural numbers form a discrete function ( ) → ( ) and ≡ ( ) by uniform sampling at every sampling point ≡ ∆, where Δ is the sampling period and = 2, 3, . . , − 1. If the subset of discrete prime numbers is generated by the uniform sampling of a wider discrete set, it is possible to obtain the Discrete Fourier Transform (DFT) of ( ) . The sequence of ( ) prime function is transformed into another sequence of N complex numbers according to the following equation:
where ( ) is the modified von Mangoldt function. The the operator L is defined as: 4) the DFT spectrum of the primes exhibits highly ordered and symmetrical frequency distribution (Fig.3. ) 5) the DFT of the modified von Mangoldt function will be periodic (Fig.2.) independently the length of integer sequences used (P ≥ 
III. Spectral evidence
For completeness we give the compelling spectral evidence for the truth that Fourier decomposition of the modified von Mangoldt function is periodic. Fourier transformation has been used for studying the behaviour of prime numbers for a long time and it was employed here to reveal the periodic distribution of the primes. Figure 2 shows that the corresponding amplitude spectrum of the modified von Mangoldt function exhibits a well-defined periodic signature. This suggests that the series of prime numbers is not an arbitrary function. Creating the superposition from the Fermat spiral frequencies by adding their amplitude and phase together, the original prime function can be restored. Creating the superposition from the Fermat spiral frequencies by adding their amplitude and phase together, the original prime function can be arising.
From the wave sequence above, it can be seen that all primes have a last digit of 1, 3, 5 and 7 or 9 [4] , so the music of the primes billow over the set of natural numbers and able to show some arithmetical progression, pattern of prime numbers [5] . Figure 5 shows that new prime numbers are decreasing to infinity and that how many new primes we have for example in a 1000 number around 1000, 10^3, 10^4 etc., so less and less amount of new frequencies requires to describe their pattern. 
Conclusion
We have presented a novel method for the detection of prime repetitions on the set of natural numbers. The method is based on a DFT of the modified von Mangoldt function. The relevance of the method for determination of the conformational sequences is described. 
